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40
Ar(α,2p) 42Ar Reaction 
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The accurate value of the formation cross section of radionuclides is important for 
several applications of radioactivities.  In the case of 42K, an importance is mainly in 
medical applications and educational tool as a demonstration of radioactivities. One of the 
generators of radioactivities, 42Ar-42K, is firstly proposed by Morinaga et al. as for the 
educational tool of radioactivities, where 42Ar was produced by the 40Ar(t,p)42Ar reaction. 
The half lives of 42Ar (parent) and 42K(daughter) are 33 years and 12 hours, respectively, 
and they are in correlation of a secular equilibrium, therefore one can use for long time as a 
42K generator (in Fig.1).  However, no tritium accelerator is available in nowadays. 
Therefore, the 
40
Ar(α,2p)42Ar reaction should be used to produce the 42Ar-42K generator 
even though the reaction cross section might be smaller than that of the 
40
Ar(t,p)
42
Ar 
reaction.  
40
Ar gas was filled in the target chamber of 118ml in volume with 1 atom in order 
to irradiate as a gas-target.  The target was irradiated by using 45MeVα-beam from 
cyclotron.  After the irradiation, the target chamber was left during a few months for 
cooling the radioactivities of byproducts.  Then, the gas was transferred to the generator 
chamber with passing through two babbling bottles filled by water for removing the 42K 
radionuclides produced directly by the 40Ar(α,pn)42K reaction.  After leaving a few days 
for considering the half life of 42K (12 h) and the secular equilibrium, a few ml of water was 
injected in the generator chamber and shaken for trapping the 42K in water.  Then water 
removed from the generator was dried in a paper filter to measure the characteristic γ-ray of 
42K. The γ-ray activities of 1524 keV from the 42K radionuclide (in the filter) were 
measured with a Ge-detector coupled to a 2048-channel pulse-height analyzer.  
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From the amount of radioactivities of 1524 keV γ-ray, the counting rate in secular 
equilibrium 0C  is as follows; 
 
ρσλεγ LNVIC Ar 00 =  
 
where, γI (intensity of 1524keV gamma rays) = 18%, ε (efficiency of Ge detector at 
1524keV) = )%03.038.0( ± , V(volume difference between target chamber and glass 
buffer) = 41%, Arλ (decay constant of 42Ar) = 61066.6 −×  decay/sec., 0N (number of 
incident α ions) = 171082.2 ×  ions, L(length of target chamber) = 16.5 cm, ρ (density of 
target 
40
Ar) = 191051.2 × atoms/cm3. Finally, we obtained the value of C0 as 
( ) 20 10)23.028.3(exp −×±== tCC Kλ  counts/sec. Substituting these parameters, we find 
that cross section of 
40
Ar(α,2p)42Ar reaction at )8.16.41( ±=αE MeV is )2.05.1( ±=σ mb. 
Further studies will focus on measurement of excitation function of 
40
Ar(α,2p)42Ar reaction 
in order to increase the yield of 
42
Ar.   
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Fig. 1.  Decay schemes of 42Ar and 42K.  
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   Fig. 2.  Energy spectrum of 42K in the generator chamber (solid line) and of background (dashed line).   
   A 1524 keV γ-ray from 42K (daughter of 42Ar)was observed at one month later after the irradiation. 
